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5&&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DVDVSRQWDQHRXVPXWDWLRQLQPHGLFDOSUDFWLFHDQGLQRXUQDVFHQWUHVHDUFK,WDSSHDUHGDVDQHZERUQFU\LQJ
WREHIHGZLWKWKHVFLHQFHWKDWWKHFRXQWU\SURGXFHGWKHQ,WZDVERUQWRRUJDQL]HDQGWROHDYHSULQWHGWKH
VFLHQWLILFKLVWRU\RIRXUFDUGLRORJ\DQGJUDGXDOO\FRQWULEXWHWRWKHIRUPDWLRQRIRXUUHVHDUFKHUVLQWKLVILHOG
,WZDVJURZLQJDQGGHYHORSLQJXQGHUWKHWUXVWDQGFUHGLELOLW\RIWKHPHPEHUVRIWKH&RORPELDQ6RFLHW\RI
&DUGLRORJ\DQG&DUGLRYDVFXODU6XUJHU\DQGRWKHUGRFWRUVZKRSDWURQL]HGLWE\VHQGLQJKXQGUHGVRIYDOXDEOH
DUWLFOHVRQYDULRXVWRSLFVLQFDUGLRORJ\WKDWQXUWXUHGLWXSWRWKHFXUUHQWVWDWH7KH5&&DFTXLUHGLQKLVZD\D
JUHDWUHFRJQLWLRQLQWKHQDWLRQDQGLQ/DWLQ$PHULFD,QKLVWRXUE\WKHVFLHQWLILFOLWHUDU\ZD\LWHQFRXQWHUHG
PDQ\SUREOHPVDQGGLIILFXOWLHVDOZD\VVROYHGZLWKWKHKHOSRIWKHGLIIHUHQW%RDUGVRI'LUHFWRUVRIWKH6RFLHW\
%XWWKLVHPEU\RRISXEOLFDWLRQERUQLQWKDW1RYHPEHUDOZD\VKDGLQKLVPLQGDIL[HGDQGHYHQREVHVVLYH
WDUJHW WDNHRXUFDUGLRORJ\FOLQLFDOH[SHULHQFHDQGRXUNQRZOHGJHWR WKHJOREDOVFLHQFHSXEOLFL]LQJRXU
UHVHDUFKDQGRXUDXWKRUV7KHHGLWRUIHOWJUHDWUHVSRQVLELOLW\VLQFHWKHEHJLQQLQJRIWKH-RXUQDOWRUHVSRQG
WRWKHFRQILGHQFHRIWKHDXWKRUVZKRVHQGWKHLUWKRXJKWVDQGFOLQLFDOH[SHULHQFHVIRUSXEOLFDWLRQDQGIHOW
DOZD\VXQFRPIRUWDEOHDWFLUFXPVFULELQJWKLVNQRZOHGJHWRRXUERUGHUVDQGRXU6SDQLVKODQJXDJH$OWKRXJK
IURPWKHILUVW LVVXHRI WKH MRXUQDO WKHVXPPDU\RI WKHDUWLFOHVZDV WUDQVODWHG LQWR(QJOLVKKLVGUHDPZDV
DQGLVWKDWWKHHQWLUHFRQWHQWVPD\FRPHRXWRQWKHIUHHZD\RINQRZOHGJHLQWZRODQJXDJHV6SDQLVKDQG
(QJOLVKWRDOOFRUQHUVRIWKHZRUOGVRWKDW&RORPELDQFDUGLRORJ\FDQWDNHWKHSRVLWLRQWKDWFRUUHVSRQGVWRLWV
TXDOLW\UHOLDELOLW\DQGHYLGHQFH%HLQJDEOHWRH[SRVHLWVFRQWHQWWRWKHZRUOGLQDQHWZRUNZLWKLQWHUQDWLRQDO
UHFRJQLWLRQLQWKHVHODQJXDJHVGRFWRUVDURXQGWKHZRUOGZLOOEHDEOHWRUHDGLWDQGH[FKDQJHLGHDVVKDUH
UHVXOWVDQGWKXVEULQJWRRXUKRPHODQGWKHNQRZOHGJHDQGVFLHQFHRIWKHZRUOG·VOHDGLQJUHVHDUFKHUV)URP
DOLWWOHOHVVWKDQILIWHHQ\HDUVWKH5&&HQWHUHGWKH/DWLQ$PHULFDQLQGH[HVVXFKDV6FL(/26FLHQWLILF/LEUDU\
RQ/LQHDQG/LODFV/DWLQ$PHULFDQ/LWHUDWXUHLQ+HDOWK6FLHQFHVDQGIURPWR3XEOLQGH[WKHUDWHRI
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/DWLQ$PHULFDQILHOG%HLQJWKH5&&DIILOLDWHGWRWKHZRUOG·VODUJHVWSXEOLVKHUWKDWKDVRQHRIWKHPRVWH[WHQVLYH
DQGVRSKLVWLFDWHGFRPSXWHUV\VWHPVLQWKHZRUOGLWZLOOEULQJYDOXDEOHVFLHQWLILFIUXLWVWRWKHFRXQWU\:LWKWKLV
FRQQHFWLRQVFLHQWLILFH[FKDQJHRSHQVLGHDVIORXULVKDQGWKHUHVXOWVZLOOEHVHHQVRRQ%UHDNWKURXJKVDQG
FRPPXQLFDWLRQVIDFLOLWLHVDUHWKHELJJHVWUHYROXWLRQLQKXPDQLW\LQWKLVFHQWXU\DQGWKHPLOOHQQLXPGLVWDQFHV
VKRUWHQDQGERUGHUVRSHQLQWKHZRUOGRINQRZOHGJH
)RUWKHVHUHDVRQVDERXWIRXU\HDUVDJRDFRQWDFWZLWK(OVHYLHUZDVPDGHDVZHVDZWKDWWKURXJKLWWKH
5&&FRXOGWDNHRIIIRUGLVWDQWVNLHV7KDWGUHDPKDVFRPHWUXH$WWKLVSRLQW,ZDQWRQEHKDOIRIWKH&R(GLWRU
DQG(GLWRULDO&RPPLWWHHWKDQNWKHFXUUHQW%RDUGDQGHVSHFLDOO\LWV3UHVLGHQW'U(IUDLQ*RPH]IRUEHOLHYLQJ
LQ5&&SURYLGLQJVXSSRUWDQGIHHOLQJFRQILGHQFHLQWKHSURMHFW7KH\KDYHVKDUHGZLWKXVWKLVGUHDP*UHDW
UHVSRQVLELOLW\DQGDJUHDWFKDOOHQJHVKDUHWKH(GLWRUWKH&R(GLWRUDQGWKH(GLWRULDO&RPPLWWHHWRDFKLHYH
WDNHRIILQWKHQHZVWDJHRIRXUSXEOLFDWLRQ7KURXJKIHDVLELOLW\VWXGLHV,EHOLHYHWKDWZHZLOORYHUFRPHWKH
FKDOOHQJHRIPDNLQJRXUSURMHFWIHDVLEOH
,ZDQWWRPDNHVRPHQRWHVRQ(OVHYLHUEHFDXVHWKHLUVHUYLFHVDUHH[WHQVLYHDQGFRXOGEHQHILWXVLQVH
YHUDODUHDV7KLVHGLWRULDORUJDQL]DWLRQKDVDORQJOLIHZDVIRXQGHGLQLQ$PVWHUGDPZKHUHLWKDVLWV
SULQFLSDORIILFH,VDPXOWLQDWLRQDOFRPSDQ\DQGLVWKHOHDGLQJSXEOLVKHURIVFLHQWLILFLQIRUPDWLRQWHFKQLFVLQ
LQIRUPDWLRQSURGXFWVDQGPHGLFDOVHUYLFHV(OVHYLHUGHOLYHUVLQIRUPDWLRQWRPRUHWKDQPLOOLRQVFLHQWLVWV
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VWXGHQWVDQGKHDOWKSURIHVVLRQDOVZRUOGZLGH,WLVDVVRFLDWHGZLWKMRXUQDOHGLWRUVPHPEHUV
RIHGLWRULDOERDUGVZLWKUHIHUHHVDQGDXWKRUVDOOWRKHOSKLVUHDGHUVDQGFXVWRPHUVWR
DGYDQFHLQWKHNQRZOHGJHRIVFLHQFHDQGWKHKHDOWKFDUHSURYLGLQJLQIRUPDWLRQZRUOGFODVVLQIRUPDWLRQ,W
KDVPRUHWKDQHPSOR\HHVLQFRXQWULHV,QGHYHORSLQJFRXQWULHVKDVFRQWULEXWHGZLWKUHVRXUFHVIRU
SXEOLFDWLRQVWRSURYLGHIUHHRUORZFRVWDFFHVVWRVFLHQFHDQGWHFKQRORJ\LQWKHILHOGRIKHDOWKWRSURIHVVLRQDOV
DQGLQVWLWXWLRQVLQWKHVHFRXQWULHV
(OVHYLHU·VVWUHQJWKOLHVLQWKHSXEOLFDWLRQRIVFLHQWLILFMRXUQDOVDQGLQWKHERRNVLQZKLFKWKH\KDYHVSRQ
VRUHGWKHDUELWUDWLRQSURFHVVIRURYHU\HDUV
(OVHYLHURIIHUVVHUYLFHVVXFKDV6FLHQFH'LUHFWJLYLQJDFFHVVWRIXOOWH[WDUWLFOHVUHIHUUHGWKURXJK6FL9HUVH
LQRYHUMRXUQDOVDQGFKDSWHUVRIDERXWERRNV6FRSXVLVWKHZRUOG·VODUJHVWPHGLFDOLQGH[
LQWHUPVRISHHUUHYLHZHGDEVWUDFWVRIDUWLFOHVDQGFLWDWLRQVRIPHGLFDOOLWHUDWXUHLWLVDQLPSRUWDQWWRROIRU
VHDUFKLQJDQDO\]LQJDQGYLVXDOL]LQJWKHUHVHDUFK,WKDVVHUYLFHVWRZKLFKWKHSURIHVVLRQDOFDQHQUROODWD
FRVWVXFKDV4826$ZKLFKPDQDJHVWKHDYDLODEOHOLWHUDWXUHRQKHDOWKVFLHQFHV&OLQLFDO.H\LVDQHZO\
FUHDWHGVHDUFKHQJLQHWKURXJKZKLFKWKHGRFWRUFDQLQIRUPDQGXSGDWHPRVWRIWKHZRUOG·VSXEOLFDWLRQV
IURPWRSPDJD]LQHVLQGH[HGDQGWKHEHVWERRNVSXEOLVKHG5HD[\V¶SURYLGHVDQVZHUVWRFOLQLFDOGHFLVLRQV
LQHYHU\WKLQJUHODWHGWRUHVHDUFKLQWKHILHOGRIFKHPLVWU\DQGUHYHDOVWKHSUHVHQWRIWKHUHFHQWGLVFRYHULHV
RIGUXJVLQWKHGLIIHUHQWPHGLFDOILHOGV0'&RQVXOWDQVZHUVTXHVWLRQVUHFRPPHQGERRNVDQGPDJD]LQHV
DQGSHUIRUPVDUWLFOHUHYLHZV,WKDVDVHFWLRQIRUSDWLHQWHGXFDWLRQDQGDVHFWLRQWKDWJLYHVLQIRUPDWLRQRQ
PHGLFLQHVDQGJXLGHVRIFOLQLFDOPDQDJHPHQWDQGRIIHUVSLFWXUHVDQGWKHODWHVWQHZVRQWKH3DWKZD\6WXGLR
,WKHOSVWRXQGHUVWDQGWKHGLVHDVHLWVPHFKDQLVPSUHGLFWVSURJQRVLVDQGJLYHVLQIRUPDWLRQDERXWWKHGUXJ
LQWHUDFWLRQ7KH6FL9DOHVWDEOLVKHVLPSOHPHQWVDQGHYDOXDWHVWKHVWUDWHJLHVRIUHVHDUFKDQGDOVRSURYLGHV
DGGLWLRQDOVHUYLFHV
(OVHYLHU·VPLVVLRQLVWRGHOLYHULQIRUPDWLRQWRWKHZRUOGZRUOGFODVVLQIRUPDWLRQ$VGLVFXVVHGHDUOLHULV
WKHJOREDOOHDGHULQPHGLFDOLQIRUPDWLRQDQGKHDOWKSURYLGHVWHFKQRORJ\DQGSURYLGHVVROXWLRQVWRLPSURYH
WKHTXDOLW\RIKHDOWKDORQJZLWKDSKLORVRSK\RIFRVWUHGXFWLRQ7KURXJKWKH&OLQLFDO'HFLVLRQ6XSSRUW&'6
&OLQLFDO'HFLVLRQ6XSSRUW(OVHYLHUFRQWULEXWHVZLWKJXLGDQFHRQYDULRXVWRSLFVLQKHDOWKJLYLQJLQIRUPDWLRQ
RQGDWDDQGSURYLGLQJVROXWLRQVWRVHUYLFHSURYLGHUVWKHSKDUPDFHXWLFDOLQGXVWU\DQGWKHXVHUVRIWKHVHVHU
YLFHV:LWKWKHZRUOGFODVVLQIRUPDWLRQDQGVROXWLRQVWKURXJKSRLQWRIFDUHWHFKQRORJ\RSWLPL]HVGHFLVLRQV
WRLPSURYHWKHTXDOLW\WKHVDIHW\DQGWKHUHVXOWVRIWKHFRVWHIIHFWLYHQHVVLQKHDOWKFDUH
7KH&'6DOHUWVRQSRWHQWLDOFRPSOLFDWLRQVWKDWPD\RFFXUDQGWKDWDUHUHSRUWHGE\SURYLGHUV7KLVWRRO
KHOSVGRFWRUVILQGWKHKHOSWKH\QHHGHLWKHULQWKHLUPHGLFDOSUDFWLFHLQDOHDUQLQJSURFHVVRIDPHGLFDOSUR
FHGXUHLIWKH\DUHUHYLHZLQJWKHODWHVWHYLGHQFHRUDUHORRNLQJIRUVXSSRUWIRUDWUHDWPHQWSODQ7KH&'6LV
LQFUHDVLQJO\XVHGE\KRVSLWDOVE\SK\VLFLDQVLQWKHLUSUDFWLFHSKDUPDFLHVJRYHUQPHQWDJHQFLHVRULQVXUDQFH
7HFKQRORJ\DQGUHVHDUFKDUHFRQVWDQWO\LPSDFWLQJPHGLFDOSUDFWLFH7KHFKDOOHQJHLVWRPDLQWDLQDFFHVV
WRPRVWRIWKHLQIRUPDWLRQJLYLQJVXSSRUWWRKHDOWKFDUHEDVHGRQHYLGHQFHDQGSURYLGLQJWKHWRROVWRVWDQ
GDUGL]HWHDFKLQJLQFOLQLFDOSUDFWLFHDQGWKHGHYHORSPHQWRISUDFWLFDOVNLOOVSUDFWLFDOVNLOOV
7KLVFRPSDQ\ZRUNVLQSDUWQHUVKLSZLWKJOREDOO\UHFRJQL]HGFRPSDQLHVLQVFLHQFHDQGKHDOWKSXEOLVKLQJ
PRUHWKDQMRXUQDOVLQFOXGLQJ/DQFHWDQG&HOODQGFORVHWRERRNWLWOHVLQSDUWQHUVKLSZLWK
FRPSDQLHVVXFKDV0RVE\DQG6DXQGHUV(OVHYLHUZLWKRQOLQHVROXWLRQVKDV6FL9HUVH6FLHQFH'LUHFW6FL9HUVH
6FRSXV5HD[\V0'&RQVXOWDQG1XUVLQJ&RQVXOW6FL9DOVXLWHDQG0('DL¶V3LQSRLQW5HYLHZZKLFKKHOS
UHVHDUFKHUVDQGLQVWLWXWLRQVZRUNLQJLQKHDOWKFDUH:LWKWKHVHWRROVSK\VLFLDQVDQGKRVSLWDOVKDYHLPSURYHG
WKHLUSUDFWLFHDQGWKHLUUHVXOWVDQGHYHQFRVWHIIHFWLYHQHVVUDWLR
6FLHQWL¿FSXEOLFDWLRQ
7KHWUDQVPLVVLRQRINQRZOHGJHLVDWWHPSWHGWKURXJKVFLHQWLILFMRXUQDOVZKLFKPHDQVZHZDQWWRVSUHDG
LWQRWRQO\LQWKHLPPHGLDWHHQYLURQPHQWEXWWRJOREDOL]HLWVRWKDWDOOFXOWXUHVILQGRXWZKDWZH·UHZRUNLQJ
DQGZKDWZHDUHGHYHORSLQJ%XWWKHFRQFHSWH[WHQGVQRWRQO\WRWKHGLVVHPLQDWLRQRIRXUNQRZOHGJHEXW
DOVRWKDWLWEHXQGHUVWRRGDQGDSSOLHGLQRWKHUHQYLURQPHQWVDQGPD\EHFRPHDFRUQHUVWRQHIRUWKHGHYH
ORSPHQWRIQHZWHFKQRORJLHV
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6FLHQWLILFSXEOLFDWLRQVKDYHEHFRPH WKHPDQDJHURI WKHNQRZOHGJHRI VFLHQFH7KHJUHDW NQRZOHGJH
UHYROXWLRQRFFXUUHGLQWKHVRIWKHODVWFHQWXU\ZKHQWKH1DWLRQDO6FLHQFH)RXQGDWLRQRIWKH8QLWHG6WDWHV
GHOLYHUHGUHVRXUFHVDORQJZLWKUHVRXUFHVIURPWKHSULYDWHVHFWRUWRFUHDWHWKHEDFNERQHRIDYLUWXDOV\VWHP
FDOOHG´,QWHUQHWµZKLFKLQLWLDOO\GHYRWHGWRDFDGHPLD7KHQLQWKHVWKLVQHWV\VWHPZDVH[WHQGHGWRWKH
ZKROHZRUOGDQGWKHPDUNHWLQJEHJDQHQVXULQJLWVVXVWDLQDELOLW\DQGVXFFHVV:LWKWKHLQWURGXFWLRQLQWKH
ZRUOGRIWKLVGHPRFUDWLFV\VWHPHYHU\LQKDELWDQWRIWKLVSODQHW(DUWKKDVWKHULJKWDQGDELOLW\WRHQWHUDQG
FRQQHFWYLUWXDOO\ZLWKDQ\SHUVRQRULQVWLWXWLRQWKDWLVFRQQHFWHGWRWKHV\VWHP6LQFHWKHQWKHV\VWHPEHFDPH
IXQGDPHQWDOWRKXPDQOLIH,Q-XQHPRUHWKDQDWKLUGRIWKHZRUOGSRSXODWLRQRYHUPLOOLRQSHRSOH
XVHGWKH,QWHUQHWVHUYLFH7KLVV\VWHPLQFUHDVHGFRPPXQLFDWLRQVDEUXSWO\LQDQHYHUH[SHFWHGH[SRQHQWLDOZD\
,WVXVHLQYRLFHFRPPXQLFDWLRQDQGYLGHRIDFLOLWDWHGDQGFKHDSHQHGFRPPXQLFDWLRQVLQHGXFDWLRQDQGLQWKH
FRPPHUFLDOILHOG,WFKDQJHGWKHKDELWVRIPRVWSHRSOHLQWKHZRUOG7KLVEHFDPHWKHELJJHVWWHFKQRORJLFDO
UHYROXWLRQQHYHUH[SHFWHGIRUKXPDQLW\%XWWKLVFKDQJHRUUHYROXWLRQWRXFKHGDQGFKDQJHGLQDUDGLFDO
IRUPWKHWUDQVPLVVLRQRINQRZOHGJHVDYLQJLPPHDVXUDEOHWLPHLQVSUHDGLQJWKHNQRZOHGJHRIVFLHQFHLWV
H[FKDQJHDQGHDUO\XVHRIWKHUHVXOWVRIVFLHQWLILFZRUN7HUWLDU\FRPPXQLFDWLRQURDGVWKURXJKSK\VLFDOPHGLD
VXFKDVOHWWHUVGHFUHDVHGGUDPDWLFDOO\DQGWKHV\VWHPLVDOPRVWFRPSOHWHO\UHSODFHGE\YLUWXDOKLJKVSHHG
KLJKZD\VWKDWDOORZUHDOWLPHFRPPXQLFDWLRQUHJDUGOHVVRIGLVWDQFHRUJHRJUDSKLFDODQGSK\VLFDOGLIILFXOWLHV
LQDQ\DUHDZKHUHWKHSHUVRQPD\EH7KDWLVDFFHVVWRNQRZOHGJHLVLPPHGLDWH
,PSDFWDQGYLVLELOLW\RIVFLHQWL¿FDUWLFOHV
$IWHUWKHVWDUWRIWKH5&&IURPWKHVGLJLWL]DWLRQRIWKHFRQWHQWRIWKHSXEOLFDWLRQEHJDQ7KURXJKWKH
PDJD]LQHVFDQQLQJDFFHVVYLD,QWHUQHWWRWKHFRQWHQWVRIWKHSXEOLFDWLRQZDVJXDUDQWHHGZKLFKPHDQWLWV
´VRFLDOL]DWLRQ´IDFLOLWDWLQJLWVGLVVHPLQDWLRQ7KLVYLVLELOLW\PRWLYDWHVDXWKRUVWRSXEOLVKRQLWEHFDXVHEHLQJLQ
WKHQHWZRUNWKHGLVVHPLQDWLRQRINQRZOHGJHRIWKHLUVFLHQWLILFZRUNLVLQFUHDVHG7KHQWKHTXHVWLRQDULVHVRI
KRZWRGHWHUPLQHDQGPHDVXUHWKLVGLIIXVLRQDQGYLVLELOLW\7KHDQVZHULVWKDWLWFDQEHPHDVXUHGLQVHYHUDO
ZD\VDVZLWKWKHFLUFXODWLRQRIWKHPDJD]LQHRULWVSUHVHQFHLQFDWDORJVDQGOLEUDULHVGLUHFWRULHVRISHULRGLFDO
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